WHAT IS CLAIMED IS: 
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od for transmitting sf|mals from a plurality of antennae at a transmitting 
t to a receiving unit, the method comprising the steps of: 

(a) generating a plurality onsinusoidal radio carriers corresponding to each 

of the plurality of antermae; 

(b) modulating the plurality of sinusoidal radio carriers with a modulating 

signal; \ 

(c) during a first time period, adjusting the amplitude and phase of the 

plurality of radio carrier sWals corresponding to the plurality of 
antennae according to the magnitude and angle of the corresponding 
element of a first test weight \nector, w^sti, comprised of one complex 
element for each antenna of the tl|:ansmitting unit; 

(d) creating radio waves by transmittingVhe plurality of radio carrier signals, 

as adjusted according to the preceding step and as modulated by the 
modulating signal, from the corresponding plurality of antennae; 

(e) during a second time period that doesVot overlap with the first time 

period, adjusting the amplitude and {rnase of the plurality of radio 
carrier signals of the test signal corre^onding to the plurality of 
antennae according to the magnitude andWgle of the corresponding 
element of a second test weight vector, West25 comprised of one 
complex element for each antenna of the transmitting unit, wherein the 
second test weight vector is different from the first test weight vector; 



(f) creating radio waves by transniitting the plurality of radio carrier signals, 

as adjusted according to the preceding step and as modulated by the 
modulating signal, from me corresponding plurality of antennae; and 

(g) generating a new weight vector, w^ew* based upon feedback received from 

the receiving unit, wherein the new weight vector is a function of the 
first and second test weighttvectors. 
2, The method according to claim 1 furmer comprising the steps of: 

(h) adjusting the amplitude and phase of the plurality of radio carrier signals 

corresponding to the pluralit)\of antennae according to the magnitude 
and angle of the correspondin^element of the new weight vector; 

(i) creating radio waves by transmitting the plurality of radio carrier signals, 

as adjusted according to the preceding step and as modulated by the 
modulating signal, from the corresponding plurality of antennae. 
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3. The method according to claim 1 wherein the first and second test vectors, w^esti 



and Wjest2j generated as normalized vectors, such thatljw^^^J = |[w 



testli 



4. The method according to claim 3 \wierein the norm applied to the first and second 
test vectors is the 2-norm, said two norm being defined as||a|= /Xl^tr ' ^^^^ 

the summation of the powers of the waveforms generated at the plurality of 
antennae is the same for the application of both first and second test weight vectors. 

5. The method according to claim 3 wherein the first and second test vectors, Wt^stj 
and Wtest2» generated as fimctions of a first base weight vectorw^ase,, where said 
base weight vector is comprised of one co\nplex element for each antenna of the 
transmitting unit. 

6. The method according to claim 5 wherein the first and second test vectors, w^^^^i 
and Wtest2> are generated as perturbations fi-om the first base weight vectorWbasei? so 



that w,„,i = Ar;-^ — and w,^^ = A^-^ — Where first perturbation vector p, 



and second perturbation vector pj are comprised onone complex element for each 
antenna of the transmit unit and where scaling factor ^4 is the same for both first 
and second test weight vector. 
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7. The method accordmg to claim p wherein the second perturbation vector is the 
inverse of the first perturbation vector, so that p 2 = -Pi . 

8. The method according to claim 6 wkerein the second perturbation vector is set to 
zero and the first perturbation vector ia non-zero. 

9. The method according to claim 6 vmerein the second perturbation vector is 
generated in the same manner as the m-st perturbation vector, and is generated 
independently of the first perturbation vecior. 

10. The method according to claim 6 wherein me first perturbation is generated as the 
product of a perturbation magnitude scalar M and a perturbation direction vectorv, 
where the perturbation direction vectorv has a fixed average norm 5, so that 
wefl«(j|v||)= B and pj = P-^y • \ 

11. The method according to claim 10 wherein the\perturbation direction vectorv is 
generated pseudo-randomly. \ 

12. The method according to claim 10 wherein the norm used for the perturbation 
direction vector v is the 2-norm. \ 

13. The method according to claim 11 wherein the elements of the perturbation 
direction vector are uncorrected, so that meaw(vv'')=me)m(||v||2^, where Ivl^ is the 
2-norm of the perturbation direction vector v and I is the identity matrix. 
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14.The method according to claim 11 wherein each element of the perturbation 
direction vector is pseudo-randomly selected from the set {C (+l+j), C (+l-j), C (- 



1+j), C-(-l-j)}, such that v = C 



, where j represents the unit magnitude 



imaginary number, and the scalar C determines the amplitude of the vector. 

15. The method according to claim 11 wherein each element of the perturbation 
direction vector is pseudo-randomly gen^erated as a complex normally distributed 
variable. 

16. The method according to claim 1 wherein tn^ first period of time is comprised of a 
plurality of non-contiguous time slots. 

17. The method according to claim 1 wherein the \econd period of time is comprised 
of a plurality of non-contiguous time slots. 

18. The method according to claim 16 wherein the second period of time is comprised 
of a plurality of non-contiguous time slots and wherein the first period of time and 
the second period of time are selected such that the fiist test weight vector and the 
second test weight vector are applied in alternating time Mots. 

19. The method according to claim 1 wherein the first periocKof time and the second 



period of time are known to the receiving unit. 



20. The method according to claim 1 wherein the modulating signal is a pilot signal, 
wherein the pilot signal is known m both the receiving unit and the transmitting 
unit. \ 

21. The method according to claim 1 Wherein the receiver generates feedback 
indicating which of the two test weignt vectors, first test weight vectorw^gti or 
second test weight vector yv^^^^ generatea the larger received test signal power at 
the receiving unit. \ 



22. The method according to claim ^1 wherein the feedback is transmitted from the 
receiving unit to the transmitting unit as an information bit. 



23 .The method according to claim 22 wherein the transmitting unit uses the feedback 
bit transmitted by the receiving unit to\generate a second base test weight vector 

Wbase2- \ 

24. The method according to claim 23 wherein the transmitting unit uses the feedback 
bit transmitted by the receiving unit to generate a second base test weight vector 
Wbase2 wherein the second base test weigkt vector is set to the value of the test 
weight vector selected by the receiving unit, ekher the first test weight vectonVtesti 
or the second test weight vector "w^Qsa- \ 

25. The method according to claim 10 wherein the trsmsmitting unit uses the feedback 
bit transmitted by the receiving unit to generate a\second base test weight vector 
Wbase2 whcrcin the second base test weight vector is generated from the first 

base test weight and the perturbation direction vector a^^^^j = ^ the 

feedback from the receiving unit indicated that the first test weight vector provided 

more power to the receiving unit, or is set to be yvtaseiv P't-^ — ^® 



feedback from the receiving unit indicated that the second test weight vector 
provided more power to the transmitting unit, where y^i is a scalar scaling factor 
and F is a scalar scaling factor. \ 

26. The method according to claim 23 vv^ierein the second base test vector is used to 
generate subsequent test vectors applied to the antennae of the transmitting unit. 

27 . The method according to claim 20 wherein the receiver generates feedback 
indicating which of the two test weight vectors, first test weight vectorwtesti or 
second test weight vector Wtest2> generated me larger received test signal power at 
the receiving unit and wherein the decision by the receiving unit as to which test 
weight vector generated the larger received tesu signal power at the receiving unit is 
generated through the steps of \ 

performing a first correlation of the receiver waveform with the known pilot 

signal during the first time period, \ 
performing a second correlation of the received waveform with the known 

pilot signal during the second time periodA 
selecting the test weight vector which generaibd the larger correlation 

magnitude. \ 
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28.The method according to claimy? wherein the first and second correlations are 
generated through the steps of 

performing a third correlation of the received waveform with the known 
pilot signal during both\the first time period and the second time 
period 

performing a fourth correlation oe the received waveform with a modified 
version of the known pilot signal, where the known pilot signal is 
applied positively during the fii^t time period and is applied negatively 
during the second time period, 
obtaining the first correlation as the sum ^f the third and fourth correlations, 
;7 obtaining the second correlation as the\ difference given by the fourth 

;;0 correlation minus the third correlation^ 

ru' 

□ 29.The method according to claim 28 wherein the thil^d correlation is obtained as a 

sliding window correlation. 
15 30,The method according to claim 28 wherein the fourth Correlation is obtained as an 

accumulate and dump correlation. 
31. The method according to claim 1 wherein a data signal is transmitted on the 

plurality of antennae of the transmitting unit with a first dataweight vector Wj 



m 

m 
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32. The method according to\claim 31 wherein the first data weight vector Wj is 
generated as a scaled version of the mean of the first and second test weight 
vectors, Wj = i)(w,^^, + w^^j), where Z) is a scalar scaling factor. 

33. The method according to claim 6 wherein a data signal is transmitted on the 
plurality of antennae of the transmitting unit with a first data weight vector and 
wherein the first data weight vectoAw, is generated as a scaled version of the first 
base test vector w^aseiJ w, = ^w^^i , where £ is a scalar scaling factor. 

3 4. The method according to claim 29 wherein a data signal is transmitted on the 
plurality of antennae of the transmitting\unit with a first data weight vector w^and 
wherein the third correlation is applied bM the receiving unit as a channel estimate 
to decode the data signal. \ 

3 5. The method according to claim 1 wherein tne transmitting unit is simultaneously 
transmitting to a plurality of receiving units. \ 

36. The method according to claim 35 wherein the transmitting unit is transmitting test 
signals, using test weight vectors, to some or all o^he plurality of receiving units. 

3 7. The method according to claim 36 wherein the receiving units to which the test 
signals are being transmitted use those signals to genCTate feedback. 



3 8. The method according to claim 3 7 wherein the transmitting unit uses the feedback 
from those plural receiving units which transmit the feedback to adjust weights of 
the antennae of the transmitting unit, where said weights are maintained 
independently by the transmitting unit for each receiving unit. 
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A method for transmitting signals from a plurality of transmitting units to a 

receiving unit, each transmittingVmit having one or more antennae such that the 

transmitting units as a group copiprise a plurality of antennae, the method 

comprising the steps of: 

in each of the plurality of transmitting units, performing the following steps: 
(a) generating a sinusoidal radioVarrier corresponding to one of the plurality 
of antennae; 

r j (b) modulating the sinusoidal radioVarrier with a modulating signal; 

ifl (c) during a first time period, adjustmg the amplitude and phase of the radio 

i=y carrier signal according to the Magnitude and angle of a first complex 

iJg number; 

(d) creating radio waves by transmitting the radio carrier signal, as adjusted 
i;Q according to the preceding step ai^d as modulated by the modulating 

signal, from the antenna; 
155 (e) during a second time period that doefe not overlap with the first time 

period, adjusting the amplitude and ©base of the radio carrier signal 

according to the magnitude and angle\ of a second complex number, 

that is different from the first complex number; 
20 (f) creating radio waves by transmitting the radio carrier signal, as adjusted 

according to the preceding step and as mc^dulated by the modulating 

signal, from the antenna; 
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(g) generating a third comprex number, based upon feedback received from 

the receiving unit, wherein the third complex number is a function of 
the first and second complex numbers; 

(h) adjusting the amplitude and phase of the plurality of radio carrier signals 

corresponding to the pluraMty of antennae according to the magnitude 
and angle of the correspondmg element of the new weight vector; 

(i) creating radio waves by transmitting the radio carrier signals, as 
adjusted according to the preceding step and as modulated by the 
modulating signal, from the antenna; wherein 

each of the plurality of transmitting units have distinct radio carrier signals, 
modulating signals, first complex numbers and second complex numbers; 
and \ 

each of the plurality of transmitting units receive the same feedback from the 
receiving unit, \ 
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40. The method according to claim 39 wherein each of the transmitting units 
comprises at least two antennae, \and wherein the first and second complex 
elements for each transmitting unit are part of a corresponding first and second test 
vector, such that all the first and second test vectors form first and second sets of 
test weight vectors, w^^^^^ and "w^^sa \ 

41. The method according to claim 40 wherein w^^^^^ and Wtest2^^ generated so that the 
two constituent vectors for a single transmitting unit have the same norm. 

42 .The method according to claim 41 wherein the norm applied to the first and second 
test weight vectors for each transmitting unit is the 2-norm, such that the 
summation of the powers of the waveforms generated at the plurality of antennae 
of any single transmitting unit is the same for me application of both first and 
second test weight vectors for that transmitting unit\ 

43 .The method according to claim 40 wherein the test weight vectors for each of the 
plurality of transmitting units are generated in the same manner and are generated 
independently. \ 

44.The method according to claim 39 wherein the first period of time is comprised of 
a plurality of non-contiguous time slots, and these slots are the same for each 
transmitting unit. \ 



45. The method accordmg to claim 391 wherem the second period of time is comprised 
of a plurality of non-contiguous time slots, and these slots are the same for each 
transmitting unit. \ 

46. The method according to claim 39 wherein the first period of time and the second 
period of time are known to the receiving unit. 

47. The method according to claim 39 wherein the modulating signal is a pilot signal 
and each transmitting unit has a different lilot signal, wherein each pilot signal is 
known by both the receiving unit and the transmitting units. 

4 8. The method according to claim 40 wherem the receiver generates feedback 
indicating which of the two sets of test weimt vectors, first set of test weight 
vectors Wjes^i or second set of test weight vectors Wtest2> generated the larger received 
test signal power at the receiving unit. \ 

49. The method according to claim 48 wherein the feedback is transmitted fi-om the 
receiving unit to the ti-ansmitting units as an informatidn bit. 

50. The method according to claim 40 wherein the first period of time and the second 
period of time are known to the receiving unit and wherein the receiver generates 
feedback indicating which of the two sets of test weight Wectors, first set of test 
weight vectors w^^^ or second set of test weight vectors w^^ A generated the larger 
received test signal power at the receiving unit and whereiA the decision by the 



receiving unit as to which test Weight vector generated the larger received test 

signal power at the receiving unit is generated through the steps of 

performing a first set of correlations of the received waveform with the 

known pilot signal of ejach of the transmitting units during the first 

time period, there being one such correlation for each transmitting 

unit, \ 

forming a first sum of correlations as the sum of the powers of the first set of 

correlations \ 
performing a second set of correlations of the received waveform with the 

known pilot signals of each on the transmitting units during the second 

time period, there being one su\h correlation for each transmitting unit 

forming a second sum of correlations as the sum of the powers of the second 

set of correlations \ 
selecting the set of test weight vectors Which generated the larger sum of 

correlations. \ 

51. The method according to claim 49 wherein each of the plurality of transmitting 
units uses the feedback bit transmitted by the receiving unit to adjust the complex 
number corresponding to that transmitting unit. \ 

52. The method according to claim 39 wherein a data\signal is transmitted on the 

plurality of antennae of the plurality of transmitting units with a first set of data 
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weight vectors, with each data weight vector corresponding to one of the plurality 
of transmitting units. \ 
5 3. The method according to claim 52 wherein the set of first data weight vectors is 
generated such that the data weight vector of each transmitting unit is a scaled 
version of the mean of the first and secona test weight vectors for that transmitting 
unit. \ 
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method for transmitting signalsVfrom a plurality of transducers at a transmitting 
unit to a receiving unit through an i^confined medium, the method comprising the 
steps of: 

(a) generating a plurality of sinusoidal carriers corresponding to each of the 

plurality of transducers; 

(b) modulating the plurality of sinusoidal radio carriers with a modulating 

signal; 

(c) adjusting the amplitude and phase of the plurality of carrier signals 

corresponding to the plurality of transducers according to the 
magnitude and angle of the corresponding element of a first test 
weight vector w^sti and a second weight vector Wtest2j the first and 
second weight vectors comprised\of one complex element for each of 
the plurality of the transducers; 

(d) creating waves in the medium by t^smitting the plurality of carrier 

signals, as adjusted according to th^ preceding step and as modulated 
by the modulating signal, from \the corresponding plurality of 
transducers; 

(e) generating a new weight vector, w„ew. bas4d upon feedback received from 

the receiving unit, wherein the new we\ght vector is a function of the 
first and second test weight vectors; 

(f) adjusting the amplitude and phase of the pl\irality of modulated carrier 

signals corresponding to the plurality of ttansducers according to the 
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magnitude and angle of the corresponding element of the new weight 
vector; wherein \ 

steps (c) and (d) are performed such that a receiving xmit in the 
medium can determine whether the first weight vector or the second weight 
vector results in a stronger sigrral transmitted through the medium to the 
receivmg unit. \ 
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A method for receiving signals transmitted from a plurality of antennae at a 
transmitting unit, the method comprising the steps of: 

(a) during a first time periodA receiving radio waves transmitted by the 

plurality of antennae, the Wio waves resulting from the transmission 
by the transmitting unitbf a plurality of radio carrier signals, 
corresponding to the pluraliw of antenna, whose amplitude and phase 
were adjusted according to the magnitude and angle of the 
corresponding element of a first test weight vector, Wjesji, comprised of 
one complex element for each ©f the plurality of antennae; 

(b) during a second time period thaudoes not overlap with the first time 

period, receiving radio waves transmitted by the plurality of antennae, 
the radio waves resulting from me transmission by the transmitting 
unit of a plurality of radio earner signals, corresponding to the 
plurality of antenna, whose amplitude and phase were adjusted 
according to the magnitude and angle of the corresponding element of 
a second test weight vector, yv^^sa^ comprised of one complex element 
for each of the plurality of antennae,\the second test weight vector 
different than the first test weight vector! 

(c) comparing the power of the radio waves received during the first time 

period with the power of the radio waves\received during the second 
time period; 

(d) transmitting information indicating whether theVpower of the radio waves 

received during the first time period is greater than the power of the 
radio waves received during the second time period. 
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A method for transmitting signals from a plurality of transmitting units to a 
receiving unit, each transmitting unit having one or more antennae such that the 
transmitting units as a group comprise a plurality of antennae, the method 
comprising the steps of: 

in each of the plurality of transmi^ing units, performing the following steps: 

(a) generating a sinusoidal radio carrier corresponding to one of the plurality 

of antennae; 

(b) modulating the sinusoidal radio barrier with a modulating signal; 

(c) creating radio waves by transmitting the radio carrier signal, as 

modulated by the modulating signal, from the antenna; 
(e) receiving a single information bit of feedback from the receiving unit; 

(h) adjusting the amplitude and phase of the plurality of radio carrier signals 

based upon the value of the single information bit; 

(i) creating radio waves by transmitting |he radio carrier signals, as adjusted 

according to the preceding step ai\d as modulated by the modulating 

signal, from the antenna; wherein 
each of the plurality of transmitting units ^ave distinct radio carrier signals 
and modulating signals; and 

each of the plurality of transmitting units receive the same information bit 
from the receiver. 
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